The octapeptide repeat region of prion protein binds Cu(II) in the redox-inactive state.
The octapeptide repeat region of human prion protein is known to bind four Cu(II) ions per molecule. A peptide, Octa(4), representing this region was tested for inhibitory effects on copper-catalyzed oxidation of l-ascorbate or glutathione and on generation of OH(*) during the former reaction. The result indicated that the catalytic activity of the first Cu(II) ion bound to an Octa(4) molecule was completely suppressed. The valence state of the copper under reducing conditions was Cu(II), as determined by a newly developed method using bathocuproinedisulfonate under acidic conditions. Furthermore, it was shown that Escherichia coli cells expressing the octapeptide repeat region were significantly resistant to copper treatment compared with control cells. The results taken together indicate that prion protein can function to sequester copper ions in the redox-inactive state, rendering copper-induced generation of reactive oxygen species impossible.